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Inferior vena cava endograft to control surgically
inaccessible hemorrhage
Victor Z. Erzurum, MD,a Margo Shoup, MD,b Marc Borge, MD,c Peter G. Kalman, MD,a,c Heron
Rodriguez, MD,a,c and Geoffrey M. Silver, MD,b Maywood, Ill
Open surgical repair of retrohepatic inferior vena cava (IVC) injuries can be technically difficult, usually requiring
extensive hepatic mobilization and associated with significant morbidity. We report a case of uncontrolled hemorrhage
from the retrohepatic inferior vena cava (IVC), which occurred during attempted resection of a large retroperitoneal
leiomyosarcoma, and was successfully managed using an endoluminal stent-graft. This case demonstrates that endolu-
minal grafts can be successfully applied to control life-threatening hemorrhage arising from lesions in the retrohepatic
IVC that are otherwise extremely difficult or inaccessible to direct surgical repair. (J Vasc Surg 2003;38:1437-9.)
During attempted resection of a large retroperitoneal
leiomyosarcoma (Fig 1) in a 37-year-old woman, the pos-
terior aspect of the suprarenal IVC was injured, resulting in
uncontrolled hemorrhage. Both renal veins and the IVC
above these vessels were mobilized and controlled. The
hemorrhage originated from the retrohepatic IVC at the
base of the tumor, and medial visceral rotation was not
possible because of the mass effect of the tumor. A trans-
verse venotomy was made below the level of the injury for
insertion of a Foley catheter for ballon tamponade. Exhaus-
tive attempts at open surgical control were unsuccessful.
The patient was increasingly unstable and developed a
coagulopathy because of the prolonged resuscitation. A
decision was therefore made to pack the abdomen tempo-
rarily closed with a sterile plastic drape to allow resuscita-
tion and correction of the coagulopathy in the intensive
care unit. The next day the patient returned to the operat-
ing room and was re-explored. Using an OEC 9800 C-arm,
a cavogram was obtained through cannulation of the infra-
renal IVC, which identified the precise area of the injury to
the retrohepatic IVC (12 mm below the hepatic veins). A
21Fr sheath was inserted into the infrarenal IVC and 2
AneuRx (Medtronic, Santa Rosa, Calif) aortic extension
cuffs (28  3.75) were deployed (Fig 2), which effectively
arrested the hemorrhage. After 6-month follow-up, there
have been no problems related to the stent deployment.
Lower extremity swelling is absent, and her renal function is
normal.
DISCUSSION
Injury to the IVC is associated with a high mortality
rate,1,2 and little progress has been made for improvement
since the 1970s. Injury to the suprarenal IVC, in particular,
has been associated with up to a 75% mortality rate due to
the difficulty in gaining adequate exposure and control.1
Both severity of injury and anatomic accessibility have been
directly correlated with survival in IVC injury.3
This case report describes the use of an endograft to
treat uncontrolled hemorrhage of the retrohepatic IVC. In
an attempt to control the bleeding, standard surgical tech-
niques were applied by a group of experienced surgeons.
Careful consideration was given to suprahepatic caval con-
trol in the thorax to arrest the bleeding. Even if temporary
bleeding control could have been achieved, exposure of the
injured area for definitive repair appeared unfeasible due to
the mass effect of the tumor. The potential risks of inserting
a device designed for intra-arterial use to treat a venous
injury (erosion into the cava, venous rupture, infection,
migration, branch occlusion) were measured against the
limited life expectancy secondary to the extensive malig-
nancy. In our patient, endovascular techniques proved to
be life saving after conventional surgical options were ex-
hausted.
An infrarenal IVC access approach was utilized in this
case due to its easy exposure given the presence of a
laparotomy as well as its direct approach to the site of injury.
A common femoral vein approach could also have been
used. Deployment via a jugular approach would not have
been a first choice given the size of the Aneurx delivery
system and the more tortuous path to negotiate; neverthe-
less, given the appropriate circumstances this might be
attempted.
Watarida et al4 reported on the use of a homemade,
fenestrated endograft to treat a posterior IVC injury at the
level of the hepatic veins resulting from blunt trauma. At
16-month follow-up, the graft remained patent and the
patient free of stent-related complications. Otherwise, to
our knowledge, this is the first case to report on the use of
a commercially available endograft to control hemorrhage
from the IVC. We advocate consideration of endovascular
techniques for the treatment of complex IVC injuries in
critical cases where surgical options are limited.
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Fig 2. Position of Aneurx aortic stents (arrow) after deployment within the IVC to arrest hemorrhage.
Fig 1. CT Scan demonstrating large retroperitoneal sarcoma (arrow).
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